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DRILL CORES KEPT 

REFERENCE 
WASHINGTON, Nov. 5 Per- 

manent and tangible records of 

geologic information essential to a 

national inventory of mineral re- 
sources are now Kept in mineral 
reference libraries core-storage 

warehouses set up and operated 
by the Bureau of Mines at seven 
places throughout the United States 

and AlasKa. 
Drill cores cylinder-shaped 

specimens bored out of the earth 
with hollow drills obtained from 
Government and private investiga- 

tions of ore deposits in various 
parts of the country are stored 
in the core libraries, along with 
complete records of each ore 
sample. The seven core-libraries 

are at Bluemont (Mt. Weather), 
Va.; Rolla, Mo.; Salt Lake City, Ut.; 
Reno, Nevada; Tucson, Arizona; 
A’bany, Ore.; and Fairbanks, Ala. 

Becoming more vauable each 
year, these records of numerous 
surveys and studies made in the 
search for exact Knowledge of the 

Nation’s mineral reserves are useful 
as guides in planning the develop- 
ment of more _ promising. ore 

deposits, according to Bureau Di- 
rector James Boyd. They are also 
helvful in evaluating the national 
critical and essential mineral situa- 

tion and the industrial possibilities 

of specific areas. 
Expanding economic 

techno'‘ogic advances 

in the eyes of research scientists 
not so long ago are among the 

conditions which have made m'n- 

era's formerly regarded as value- 
less, or at least uneconomical to 
use or treat, all but invaluable 

today. 
At the Bureau’s Mississippi Valley 

Experiment Station, at Rolla, Mo., 
for instance, thousands of old min- 
eral samples are now being recheck- 
ed for radioactivity. These samples, 

needs and 

only gleams 

IN MINES BUREAU 

“LIBRARIES” 
originating mostly in Missouri, 

Arkansas, Indiana, Illinois, Kansas 
and Oklahoma, were stored away 
several years ago. 

Significant information often has 
been lost in the past when cores 
and cuttings were discarded, 

thrown away, after mineral deposits 

had been sampled and analyses 
made in laboratories. 

Director Boyd and other officials 
of the Bureau, foreseeing the like- 
lihood that future economic and 
technical changes may be as drastic 
as those recently experienced, de- 
vised the core-libraries as a means 
of enabling scientists to continue 
their studies of core specimens col- 
lected during investigations. They 
point out as an instance that form- 
erly ore containing less than 3 or 4 
per cent copper could not be mined 
profitably, while now ore contain- 
ing 1 per cent copper is commerci- 
ally usable. 

Formerly only logs or records 
were Kept of core analyses, the 
cores themselves being thrown 
away. With the cores, or vert cal 
halves, of these drill core samplings 
at hand, the ores may be re- 

assayed, disputed or unclear details 
studied and reappraised, and other 

tests, such as spectrographic and 
microscopic, carried on. 

Engineers point out that geologic 

information sometimes is of no 
practical value when obtained, but 
later it may prove important. They 
say that these cores may serve as 
“horizon markers” in later studies 

because geological formations hold 
a direct relationship to ore zones. 
Given the geological setting, they 

note, the geological structure serves 
as one of the basic guides in the 

search for ore. The emplacement, 

form and extent of many ore de- 
posits appear to be largely control- 
led by geological structure. 
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SOUTH-CENTRAL NEW MEXICO'S 

SINK-HOLES AND CRATERS 
ALFRED M. PERKINS 

In an open desert expanse 
known as the La Mesa Plain, which 
lies approximately thirty-five miles 
southwest of Las Cruces, New 

Mexico, is an extensive area of 
sink-holes, fissures, lava flows, and 
craters. These sink-holes are col- 

lectively and rather indiscrimin- 
ately referred to locally as “The 
Sunken Mesa”. 

Of the many sink-holes in the 

area, three are outstanding be- 

cause of their size, and of these 
there are two which dominate be- 
cause of their rugged grandeur 

and the interesting mode of their 
formation. The largest hole is 
Phillips Hole, which is some 
three miles in length and two 

miles in width, but since its depth 
is but approximately fifty feet it 
is not spectacular and can _ be 
briefly described as a large, saucer- 

like depression of no compelling 

interest. Kilbourne Hole (Figs. 1- 
2) is by far the most interesting 

from any standpoint except per- 

haps beauty. It is approximately 
two miles in length and one and 
one-quarter miles in width, its 

floor being about two hundred and 
fifty feet below the level of the 
plain. It is nearly completely 
circled by a rim which, at its high- 
est point, stands about the same 

height above the plain. Hunt’s 
Hole is roughly circular, about one 

and one quarter miles in diameter, 
and is about eighty feet deep. Its 
rim is incomplete, low, and some- 
what unimpressive in comparison 

to that of Kilbourne. 

Kilbourne 
Hole 

f 
. 2 

Fig. 1. Airplane view of Kilbourne Hole 

and Hunt’s Hole. 

KILBOURNE HOLE 

To explain the formation of Kil- 

bourne Hole is to cover the suc- 

cession of events which created 
the others, although certain of the 

phenomena which contributed to 
the formation of Kilbourne were 
only partially effective or entirely 
lacking elsewhere. 

The story may well begin at a 
time when a broad, deep valley 
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Fig. 2. KILBOURNE HOLE AND HUNT'S HOLE 

had been filled to a depth of nearly the hole’s southwestern extremity 

one thousand feet with wind- and and at one other small portion at 

water-borne sands of Tertiary age. the southeast. A portion of the 

Over this flat sand area there same flow may have continued 

spread, in Quaternary time, a flow on as a lava “river” rather than 

of basaltic lava which thinned out as a sheet, to cross what is now 

as it crossed the area now 0oc- Hunt’s Hole, or the flow at Hunt’s 

cupied by the hole and reached may have been quite independent. 

zero thickness near what is now After this flow had become cold 
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Fig. 3. AN EARLY STAGE IN THE FORMATION OF KILBOURNE HOLE 

and brittle there occurred a 
volcanic explosion, or perhaps a 
succession of them, at the site of 

Kilbourne Hole. These fractured 
the lava sheet, hurling fragments 
of it, together with sand and 

miscellaneous volcanic material, 
from far below the earth’s surface, 
to form a cone of these materials 
over three hundred feet in height. 

There followed a _ long period 
during which wind- and water- 
borne sands were again deposited 
over the surface of the plain, these 

sands penetrating the interstices of 
the materials of the cone and per- 
haps completely burying it. (Fig. 
3). At the present time many of 

the pieces of original cone material 
show water wear, and the fact that 

many are found at a considerable 

distance from the cone site is 

ample evidence that the area has 
experienced extremely violent 
storms. 

Thus far there had been no 
occurrence which would cause the 

formation of a hole, other than 
the small crater or craters formed 
by the volcanic explosions, and 

these craters were completely filled 
by the sands which buried the 

cone. But there now occurred a 
subsidence which, although it af- 
fected a large area, did not cause 

a lowering of the level of the 
entire La Mesa Plain, but rather 

concentrated its effect at a few 

relatively small areas of which 

Kilbourne, Hunt’s and _ Phillips 
Hole are the most important. The 

subsidence was most pronounced 

at Kilbourne Hole, and here the 
depression was not less than three 

hundred feet. The center of the 
action was such that the entire 
central portion of the cone was 
dropped far below the level of the 
plain while the lower slopes of it, 
except at the southwest, remained 
undisturbed with their overcover 
of Recent sands. As the slump 
occurred (and this may have been 
progressive over a considerable 
period rather than a sudden 
action), the lava sheet, where not 
previously fractured by the ex- 
plosion or explosions, was under- 
mined and broke off into frag- 
ments which gradually moved 
down the sand slopes. At the 
small areas where the lava sheet 
was very thin or non-existent, the 
bedded sands sheared vertically to 
form cliffs, parts of which to date 
have suffered only slight modifica- 
tion by erosion. At the southwest, 
however where lava sheet protec- 

tion was lacking over the greatest 

area, erosion has exerted its max- 
imum effect and the cliffs have 
been worn away and their material 
swept into the hole to such an 
extent that the slope into the hole 
at this point is rather gradual (Fig. 

4). 
The present condition of the 

hole is shown in cross-section in 
Fig. 4. The portion at B may be 
taken as fairly representative in 
character of the major portion of 

the hole’s periphery, while that at 
A is typical of only the small, 
severely eroded southwestern por- 
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Fig. 4. A PRESENT CROSS-SECTION OF KILBOURNE HOLE 

tion. Erosion has carried away or dry lake-bed, is easily discern- 
most of the accumulation of water- 
borne Recent sands which covered 
the cone, except where this mate- 
rial has received protection by the 
intermingled fragments of original 
cone material as shown at F-B. 

These water-borne sands, mixed 
with present-day blow-sands, cover 

an area of several square miles in 
the vicinity of the holes and are 
identifiable by the admixture of 
considerable amounts of very 

finely divided volcanic material 
derived from non-local sources. 

Today’s visitor to Kilbourne may 
well drive first to point G (see 

map), affectionately dubbed by 
some as “Lookout Point’, for here 
the rim is practically non-existent. 
A vehicle can be driven right to 

the edge of the true hole, and 
practically the entire hole can be 
Satisfactorily viewed from. this 

point. The highly venturesome, 
of course, can climb over the rim 
at any point and then clamber 
down over the huge blocks of 

rough lava to the floor. Such a 
trip however, although not notably 
dangerous except perhaps during 
rattlesnake season, is decidedly 

laborious. The writer recommends 

that the visitor should drive to 
point A, where the descent into 

the hole is gradual to point C, from 
which point the stroll assumes 

some of the aspects of a stroll 
down the slope of a beach. At the 

lowest point in the hole, the playa, 

ible by a difference in the color of 

its vegetation. Toward this point 
moves all rainfall within the hole, 
carrying with it sands and other 

erosion debris from the _ slopes. 

Somewhat to the south of the 
playa is the ranch site and the 
remnants of a well casing. One 
of the two wells in the hole, prob- 
ably not this one, yielded hot, 
sulfurous water (about 100 F) 
from a depth of about 100 feet. 

Ths fact, plus the existence of the 
remnant of an explosion vent to- 
ward the west from the northern- 

most extremity of the hole and the 

abundant volcanic debris in the 
remnant of the cone, seems ade- 
quate proof of volcanic action as 
a contributing factor in the hole’s 
formation. 

From point C to point D the floor 
is covered with blow-sand from the 

surrounding desert. The surface 

is cut by numerous small arroyos 
and covered with a moderate 
amount of typical desert growth. 
Near the walls specimen materials 
from the cone remnant may some- 
times be found on the surface. 

Erosion, of course, has been 
greatly retarded by the existing 
portions of the lava sheet where 
unbroken, and to a lesser degree 
by the fallen, slumped fragments 

which line the lower inner slopes, 
as from point D to point E. These 

large fragments or blocks bear 

against one another in most cases 



and blow-sand and other debris 
partially fill the interstices so that 
a climb can be made with no 
greater danger than that which ac- 
companies any rock-climb of 

moderate slope. 
From E to F the climb is over 

the remnants of the cone of vol- 
canic debris, and from F toward 
B the material is Recent water- 

borne sand mingled with blow- 
sand, all loose and_e shifting, 
making difficult walking par- 
ticularly up. 

The following comprise the 
volcanic cone debris: basalt, oliv- 
ine-augite with skins of basalt 
(“olivine-augite bombs’), marine 
limestone with poorly preserved 
fossils, felsite, sandstone, garneti- 

ferous gneiss, augite, petrified 
wood, iddingsite (an alteration of 

olivine), and volcanic bombs of 
granite. 

The granite bombs are not at 
all common, while olivine-augite 

bombs up to 10 inches in diameter 

are abundant. Olivine of gem qual- 
itv (peridot) has been found here. 
Laboradorite, opal, and various 

zeolites, have also been reported 

from this locality. 

HUNT'S HOLE 

Hunt’s Hole was formed primari- 
ly by subsidence, and undoubtedly 
by the same _ subsidence that 
created Kilbourne Hole. However, 
at this point there was no exten- 
sive sheet of lava but merely a 
“river” of it, approximately seven- 
teen hundred feet in width. This 
was possibly an arm from the 
sheet that covered the Kilbourne 

site. This “river” was broken, 

undermined, and dropped by the 
subsidence as was the Kilbourne 

sheet, and where it was non- 
existent the bedded Tertiary sands 

sheared to form vertical cliffs, 
considerable portions of which 
have resisted erosion remarkably 

well. The rim is low, being con- 
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fined to the east and north 
portions, and shows no evidence 
of volcanic debris. Thus it may 
be doubted that any volcanic ex- 
plosion occurred here, or if one 
did, its evidence has been deeply 
buried by blow-sand. The theory 
generally accepted is that the rim 
is entirely an accumulation of 
blown-sand. 

The modification of the walls by 
erosion has been most severe at 

the north and south. At the north 
the road is easily discernible and 
can be safely negotiated by auto- 
mobile. 

PHILLIPS HOLE 

Some two miles east of Hunt’s 
Hole begins the gradual slope into 
Phillips Hole, the largest, shallow- 

est, and least spectacular of the 
three holes. This hole appears to 
owe its origin entirely to the sub- 
sidence. Here there is no notice- 

able rim, no evidence of volcanic 
action, and no lava structure in 
evidence, although there may be 

and probably are buried flows in 
the hole or nearby. It contains a 
playa, but it is poorly defined. 

Topographic maps of this vicin- 
ity (U. S. Geological Survey maps 
of Noria, Aden, Afton, Las Cruces 

and Mount Riley Quadrangles and 
vicinity) show a number of de- 

pressions, all of them probably due 

to the subsidence which formed 
the large holes. None of these is 

large, deep, nor worthy of pro- 

longed study. 

CAUSE OF SUBSIDENCE 

A number of theories have been 

advanced as to the cause of sub- 

sidence: meteoric impact; solution 
of subterranean limestone’ by 

ground water and the removal of 
this limestone in solution; and 

voleanic subsidence. Of these, the 

latter is the one today held to be 
correct. That the district has 
been one of intense volcanic ac- 
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tivity, both prior to and subsequent 
to the subsidence, seems proved by 
the presence of numerous lava 
extrusions; by the volcanic debris 
at Kilbourne; by the fact that, as 
recently as 1907, hot, sulfurous 
water was yielded by a well in 
Kilbourne Hole; and by the indis- 
putable remnant of a volcanic ex- 
plosion vent at the north portion 
of Kilbourne Hole, a point which 
may well roughly indicate the 
center of the subsidence activity. 
Meteoric impacts can be ruled out 
because of the absence of meteoric 
material and non-symmetrical out- 
lines of the holes. The under- 
ground solution theory appears 

quite inadequate to account for a 
subsidence of such large propor- 
tions. 

THE CRATER OF ADEN 

The Crater of Aden is only one 
of dozens in this immediate vicin- 
ity. It has the advantage, how- 
ever, of being fairly easily acces- 

sible, being of “pocket-size” di- 
mensions and presenting certain 
interesting diagnostic features. 
The extruded basalt may have 

formed the Kilbourne sheet and 
the Hunt’s Hole “river”. This pos- 
sibility serves to tie the crater to 
the holes as does also the proxim- 
ity of the holes and the crater to 

one another. 
The crater is about eight miles 

(as the crow flies) northwest of 
Kilbourne Hole, but the desert 
road which connects them is not 
recommended. The best route to 
follow is to retrace the Las Cruces 

— Kilbourne Hole route to the 

railroad section point known as 
Afton. Without re-crossing the 

tracks, continue from here north- 
westerly along the west side of 
the railroad to Kenzin, at which 
point a reasonably well defined 

desert road swings westward and 
practically circles the crater, final- 
ly approaching it from the west. 

As this road makes its swing to- 
ward the west slope of the cone, 

a dim branch swings slightly 
further to the south and then (over 
very rough lava beds) runs right 
to the crater’s rim at its south- 
east portion. This latter approach 

involves some time wear; the west- 
erly approach involves a rather 
difficult half-mile hike with con- 
siderable wear and tear on shoe 

leather, but is perhaps the more 
spectacular and thrilling of the 
two. 

Study of the crater indicates 
that it resulted not from a single 
eruption, but from several. The 

time lapse between them may have 

been, however, so brief that they 

might perhaps better be considered 
successive phases of a single ac- 

tivity. It simplifies the explanation, 
however, to speak of three erup- 
tions of which the second was 

probably a series of similar recur- 
rences. 

The first eruption may have 
been briefly violent but quickly 
changed to a quiet effusion of 

lava of low viscosity which spread 
in a thin sheet over a large area 
(Fig. 5). As the discharge rate de- 
creased, the cooling rate did like- 

wise, and the lava, instead of 

spreading over large areas, showed 

a tendency to stiffen and harden 

at the edge of the discharge orifice, 
thus forming the original low rim 
which is the present outermost 
and most nearly complete of 
several fairly well defined, non- 
concentric rings of ridged lava. 

This original rim cracked at many 
points as it cooled, and at the 

Same time the main underground 

mass of molten lava shrunk and 
receeded to a point probably 
several hundred feet below the 

level of the plain. 

In the second eruption, the lava 
failed to break through the tough, 
newly-formed material at the base 
of the original vent, but found a 
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Fig. 5. (Above) The Crater of Aden. The first eruption of basalt. Left, cross section: 

right, map plan. 

Fig. 6. (Below) The Crater of Aden. The second eruption, in which new basalt 

(white) is spreading through cracks in the original (black) cone. Left, cross section: 

right, map plan. 

crack or other point of weakness 
in the side-wall lining. Through 
this break it welled, filling the 

original crater to such level that 
it finally spilled through cracks in 

the original rim (Fig. 6). The 
cooling and shrinkage after this 

eruption left a new low rim within 
the first one. The space between 
them remained filled with nearly 
flat second eruption lava at the 

level of the base of the cracks in 
the original rim. Again shrinkage 
of the subterranean mass of molten 

lava lowered the level within the 
crater, perhaps to a point below 
the bottom level of the original 

crater. This second crater (or 
craters, considering this the first 

of a succession of lesser actions 

of similar type) was never filled 
with lava by subsequent activity. 

Fallen debris from its walls and 

blow-sand have partially filled it, 
obscuring its true bottom. 

The third eruption apparently 
did not involve any flow of lava 

but was merely a violent venting 
of an accumulation of incandes- 
cent gases. As in the preceeding 

instances, this mass of material 
failed to melt or force its way 
through the new core material in 
the crater, but found a point of 
weakness in and toward the outer 

slope of the original rim (Fig. 7). 

It melted and scoured the walls of 
the crack as it rushed upward, 
enlarging its path and converting 

it from a true crack to a tube 
structure of varying cross-section 

- a fumarole. 
Thus we have today a condition 

represented in cross-section by Fig. 
8. Moving in a generally west- 

east direction from point A we 
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Fig. 7. The Crater of Aden. Third erup- 

tion and formation of the fumerole. 

have a gradual climb up the slope 
of the original flow, on which can 

be observed numerous “trains” 
and “rivers’’ where the second flow 
poured out through the cracks in 
the original rim. A steeper climb 
is made over the ragged material 
of the original rim (or a less 

arduous meander through one of 
the cracks therein) onto the bed 
of second-eruption lava which 
practically filled the original crater. 
From the second rim, the more 
intrepid explorer can descend to 

the bottom of the second crater, 
exploring en route a multitude of 
small caves. The fumerole open- 

ing has been enlarged by mechan- 
ical means to about eight feet in 

diameter and is partially covered 
by a wooden grating above which 

rises a wooden head-frame. Other 
than a heavy wire cable dangling 

into the fumarole from this head- 
frame, there is no provision for a 
voluntary descent into the fuma- 

role and this existing equipment 
is quite inadequate for the purpose. 
An involuntary descent is to be 

avoided at all costs. 
The history of this crater doubt- 

less closely parallels that of many 
others. There are, however, two 

features which afford it more than 

oe Mile = 

Origivel Ervetive 
4 | Orifice 

Second Eruptive 
iG Orifice 

Fig. 8. The Crater of Aden. A present 

cross-section. 

average interest, and both of these 
are chiefly concerned with the 

fumarole. Many are the _ local 
“varns” telling of persons having 
disappeared in this vicinity, pre- 

sumably having fallen or pur- 
posely jumped into this fumarole 

and having never been recovered 
from the debris at its bottom. The 
possibility of a number of such 
occurrences within or prior to 

recorded history is undeniable al- 
though proofs are lacking, but one 

animal which became trapped in 
the fumarole and one man who 

fell into it and was rather amaz- 
ingly rescued alive, have given it 

a measure of prominence. 
In the course of centuries there 

accumulated at the base of the 
fumarole a considerable amount of 
bat guano. The climate here being 

very dry, and the fumarole opening 
being too small to admit appreci- 
able quantities of the infrequent 
rains and less frequent downpours, 

this guano was completely desic- 
cated and is of the finest powder- 

like texture. It was in this guano 
that a group of El Pasoans discov- 

ered the remains of a prehistoric 
ground sloth, Nothrotherium shas- 
tense which had fallen into the 

fumarole or may have wandered 
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into it by way of the crack from 
which it was formed, only to be 
entrapped by the falling of debris. 
Although no such crack has been 
discovered on the surface, that one 

exists, filled with loose debris and 
thus not “airtight”, may be an 
explanation of otherwise unex- 
plained air currents moving into 

or out of the mouth of the fuma- 
role. These sloth remains proved 
to be no mere skeleton, but rather 

a well-preserved carcass retaining 
patches of hide and hair and 
containing a quantity of identifi- 

able partially digested food. It was 
recovered by a party of scientists 
from Yale University, and the 

story of its discovery, removal, 

and subsequent study has been 
told in a most interesting book, 

A Remarkable Ground Sloth, by 

Professor R. S. Lull. 

A few years ago a party was 
organized to salvage the guano 
from the fumarole. In prepara- 
tion for this work, the orifice was 
enlarged and various passages 
straightened. It is reported that 

the removal of the guano was quite 
complete, but to the writer’s know- 

ledge there was no discovery of 
other animal remains during the 
proceedings. 
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Coal Resources of 

WASHINGTON, Nov. 16 
Measured coal reserves’ in 
Michigan totaling 125 million 
tons have recently been delineated 
and appraised by the U. S. Geo- 
logical Survey with the cooperation 
of the Michigan Geological Survey 

Division, and the Department of 
Geology, University of Michigan. 

This study was undertaken as 
a part of the U. 8S. Geological 
Survey’s program to re-estimate 

the coal reserves of the United 
States. The work in Michigan 
was carried out early in the 
program to furnish data on the 

coal in Michigan that is available 
for future development, and to aid 
in further exploration for coal in 
the State. 

During the course of the Geo- 

logical Survey’s study, more than 
2.500 logs of coal test wells, many 

hundreds of logs of oil wells, mine 
maps, and all records of past and 

Michigan Appraised 

present mining and exploration in 
the files of the U. S. Geological 

Survey, the Michigan Geological 
Survey Division, the Department 
of Geology, Univ. of Michigan and 
cooperating mining companies 
were correlated and examined. 
Maps showing all known coal- 
bearing areas, and all mined out 
areas, as well as areas favorable 
and unfavorable for exploration, 

were prepared. 
A preliminary appraisal of the 

results of this comprehensive 
study showed 15 million tons of 
coal in beds more than 42 inches 
thick: 81 million in beds 28 to 

12 inches thick; and 29 million in 
beds 14 to 28 inches thick. These 
reserves are reserves that have 

been accurately measured, or 
proved, by drilling and mining. 

A detailed report on the results 
of this study by George V. Cohee 

and others is now in preparation. 



Tables showing the _ provisional 
appraisals of measured reserves 
in each township, by beds in dif- 
ferent-thickness and _  depth-of- 
overburden categories, have been 
completed in preliminary form, 
and copies are now available for 
use by interested persons, part- 
icularly those who may have ad- 
ditional information on Michigan 
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coal reserves that should be in- 
corporated in the final report. 
Copies of these tables, titled 
“Measured coal reserves in Mich- 
igan by townships and counties,” 
may be obtained without cost up- 
on application to the Director, 
U. S. Geological Survey, Wash- 
ington 25, D. C. 

Rare-Earth Deposit Found In California 
WASHINGTON, Nov. 18 — An 

important deposit of rare-earth 
minerals in an extremely unusual 
geological formation has been un- 

covered in southeastern California, 
it was announced today by Dr. W. 
E. Wrather, Director of the United 
States Geological Survey. 

The deposit lies near Mountain 
Pass Service Station on Route 91 
in San Bernardino County, 53 
miles southwest of Las Vegas, 
and 33 miles northeast of Baker, 
California. The discovery was 

made in April, 1949 by two of the 
owners, Clarence Watkins and 
Herbert S. Woodward of Good- 

springs, Nevada. 

The unusual nature of the 
deposit was recognized when the 
minerals were found to be radio- 

active by test with the Geiger 
counter. <A preliminary geologic 

examination has been made by D. 
Foster Hewett of the U. S. Geo- 

logical Suruvey who states that 
within an area of about 600 by 
1,500 feet underlain by Archean 

rocks, there are at least five veins, 
three of which contain consider- 
able bastnasite, a fluo-carbonate of 
cerium and lanthanum, with thori- 

um and uranium. The uranium and 
thorium content, however, appears 

to be too small to make the deposit 
of commercial interest for the 
recovery of these two elements. 

In a shallow shaft, the largest 
vein is about 15 feet wide and it 

contains between 20 and 30 per- 
cent bastnasite. Other rare-earth 
minerals are present. Accessory 

minerals are limonite, hematite, 
barite, fluorite, siderite, quartz, 
and a little galena. Bastnasite is 
commonly found in small quan- 
tities in some pegmatites; the 
deposit near Mountain Pass is 
several lodes in which the most 
abundant mineral is bastnasite. 

Thus far, only the assessment 
work necessary to hold the claims 

has been done. A Geological Sur- 
vey party has begun a program 
of geologic mapping and geo- 

physical work in order to deter- 

mine the number and continuity 
of the lodes. A program of labor- 
atory work has been started to 
determine the number, identity and 
abundance of the several minerals 
that make up the lodes. 

“There can be no doubt’, says 
Mr. Hewett, “that the lodes of the 

area are a potential commercial 
source of cerium and lanthanum, 
the present supply of which is 
derived from monazite, a mineral 

largely imported”. 

Cover Photo 
This month’s cover photo is of a lime- 

stone pedestal rock near Eureka Springs, 

Arkansas These pedestal or ‘“‘mush- 

room”? rocks are formed by abrasion or 

differential weathering, the weaker rock 

being etched away. Photo by W. D. 

Keller 
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Microrelief Forms In the Tundras In Priamure 
SOCHAVA, V. B., Tundrovye formy mikrorel’efa v Priarmur’e’ (1): 

Akademia Nauk SSSR, Priroda, no. 5-6, pp. 107-109, 1944. 

Condensed and emended by I. V. POIRE. — U. S. Geological Survey, 1949. 

Reprinted from open file reports of the U. S. Geological Survey 

Cemetery hummocks ‘2), pingos, 
bowl-like hollows, and spot-medal- 
lions are thermogenetic forms 
of mesorelief and  microrelief. 
Changes in them occur very quick- 

ly. Cemetery hummocks’' were 
found in some kinds of bogs and 
in some regions of swampy miner- 
alized soils overgrown with larch 
wood. 

The spot-medallions are very 
common in the basin of the Amur 
River. They are similar to those 
of the Karskaia tundra, of the 

Yenisey forest tundra and of the 
basin of the Anadyr’ River. They 

are similar to the modified forms 
of these spots which occur in the 

southern parts of the tundra 
where there is a swampy Sphag- 
num cover underlain by a thick 
peat layer. These spots have not 
been found in the north Yakutian 
area. They are sparse in the 

Anadyr’ Basin, but very abundant 

in the area adjacent to the Penzh- 
inskaya Guba (Gulf of Penzhina). 

Spots of this kind are very com- 
mon on the foothills of the North 
Ural Mountains. 

The spots are areas of exposed 
sticky, loamy ground. As the cross- 
section (Fig. 1) shows, they are 

columns of loamy ground in a 
layer of peat, whose thickness is 
more than 1 meter; the peat is 

(1) Priamur’e is the country adjacent 

to the Amur River in E. Siberia. It means 

“near Amur”. 

(2) For explanation of terms see 

Glossary at end. 

"Farth. 3 
FECA spe be. 

. 

I. V. Poire 

Fig. 1. Diagrammatic cross-section of 

a spot-medallion. 

overlain by a Sphagnum sod. In 
the Anadyr’ region such _ spots 
occur on the clayey lacustrine for- 
mations, on the sedge hummocky 
tundra overgrown with green 
moss. The origin of these spots is 
the same as that of cemetery 

hummocks. The impetus for their 
formation is the stress in the 
ground resulting from the uneven 

freezing of the active layer and 
its adfreezing to the merzlota. The 
imperative condition for the for- 
mation of cemetery hammocks is 
a sufficient thickness of the active 
layer. Where the thickness of the 
active layer is small, as in bogs, in 
valleys, and in lowlands, the spots 
(medallions) occur. They actually 
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form right before your eyes; old 
cemetery hummocks and old spots 
decrease at the same time new 
ones are forming. 

It seems as if the process of 
freezing of the active layer is ir- 
regular or wavelike; freezing 
action upon the relief also is wave- 
like. This means that the thermo- 

genetic relief features are formed 
in places where they were absent 
before, and the old hummocks and 
spots become denuded and disap- 
pear. 

The author has explained, in an 
earlier paper, ‘3’ the formation of 

spotted tundra as a result of the 
unequal freezing of the active 
layer due to the change in its 

physical properties, and to the 
degradation of the peat. This de- 
gradation has been considered the 

inevitable result of the develop- 
ment of vegetation and soil under 
conditions of imperfect growth of 
swamps and accumulations of 
peat. Cemetery hummocks are 
lacking where moss and hum- 
mocky bogs are supersaturated 
with water and where the peat 
layer is increasing (aggrading). 
Swelling occurs where these bogs 
are decreasing and where there is 
a partial degradation of the peat 
layer, or where a delay in its 
growth takes place. As a consequ- 
ence of the degradation of the peat 

layer, large pores or cracks in the 
form of channels of small width 

appear. These channels are filled 
with fluid ground  (‘‘subsoil’’) 
supersaturated with water. An 
increase in the volume of the sub- 
soil takes place during freezing. 
This earth mass supersaturated 
with water rises towards the sur- 

face in successive years and grows 
wider on all sides owing to the 

(3) Sochava, V. B., O piatnistyh tund- 

rah Anadryskogo Kraia [The spotted 

tundras of the Anadyr’ region]: Aka- 

demia Nauk SSSR, Trudy  Poliarnoi 

Komisssii, vol. 2, 1930 

inflow of new portions of the 
fluid mud. This process of spot 
or medallion formation does not 
last long. The hydrostatic pres- 

sure in this case is greater than in 
other types of spotted tundra, be- 

cause of the supersaturation of 
the ground. The profile of such 
a medallion has the shape of a 

funnel or of an irregular rhomb; 
there are, however, spotted tundras 
of other origins. ‘4? The process 
of the upheaval of ground ceases 

after most of the ground has been 
exposed and has formed a medal- 
lion. The surface of the mud dries 
and the ground beneath the spot 

becomes porous. A porous mass 
can absorb a large quantity of 
water and consequently the 
volume of the spot does not in- 

crease very much when the freez- 
ing starts. 

Merzlota was not found under 
the medallions in the Priamur’e, 
but thermal conditions of the 
ground there are similar to those 
mentioned above. In this process 

of spot formation in other re- 
gions merzlota acts as a water- 
impermeable laver. In Priamur’e 
other kinds of water-impermeable 
ground are responsible for spot 

formation. 

GLOSSARY 

Active layer, the upper part of the 

earth crust, in the regions with merzlota, 

that is subject to seasonal thawing. In 

other words, the active layer is the upper 

part of the merzlota that is subjected 

to seasonal thawing. The active layer 

is not synonymous with the seasonally 

frozen layer. Its thickness and the time 

required for its thawing and freezing 

is controlled by the zero curtain. (M. I 

Sumgin) 

Cemetery hummocks, hummocks or 

mounds that are formed in marshes and 

(4) Sochava does not explain their 

origin 

t- 



t- 

bogs in regions with merzlota. The for- 

mation of the hummocks is due to the 

action of freezing diluted ground under 

hydrostatic pressure. This pressure occurs 

in places where the freezing of the active 

layer is not uniform. The dimensions 

of hummocks are: relative height above 

the bottom of the adjacent hollow, 0.2 

to 1.0 meter; the diameter of the base, 

1.0 to 2.5 meters. A swamp covered with 

this kind of hummocks resembles a 

Russian cemetery. 

Degradation, gradual decreasing, wear- 

ing away. 

Merzlota, as used by most Russian 

scientists, has a more restricted meaning 

than the American term “permafrost”. 

Merzlota is a body (or its physical state) 

of sedimentary, metamorphic or igneous 

deposits, that has negative temperatures 

(below O°C.) lasting more than two 

years, and that contains water and 

minerals whose freezing temperature is 

below O°C., predominantly in_ solid 

phase. 

Permafrost includes not only merzlota, 

but also deposits in which the water 

and some minerals are not in_ solid 

phase, or in which water is absent. 

Naled’, plural naledi, frozen sheets of 

water poured out above ice of rivers or 

lakes, or above the bottom of a valley, 

or between the beds of deposits. The 

formation of a naled’ is due to the 

hydrostatic pressure of a dammed river 

or of ground water. 

Permafrost, as defined by Muller, is 

a thickness of soil or other surficial 

deposits or even of bedrock, at a varied 

depth beneath the surface of the earth, 

in which a temperature below freezing 

has existed continuously for a long time 

(from two years to tens of thousands of 

years). This de*inition is practically M. 

I. Sumgin’s 

Pingos or hydrolaccoliths, large hum- 

mocks whose formation lasts many years 

and is due to the hydrostatic pressure 

of ground-water from below the merz- 

lota. Pingos are often related to the 

naledi. 
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Spot-medallions, bare spots of ground 

in swamps or bogs. They are somewhat 

elevated above the surface of the swamp 

or bog and are related to hummocks. 

These spot-medallions are either disap- 

pearing hummocks or occur where the 

thickness of the active layer is not suf- 

ficient for the formation of hummocks. 

Thermogenetic, produced by heat (or 

temperature changes). 

Zero curtain, is a layer of soil or 

ground, whose temperature is O°C., and 

which hampers the heat exchange in 

the soil. The zero curtain can move; 

it can occur immediately below the 

earth’s surface and move downwards; 

this movement depends on the moisture 

content in the ground. The zero curtain 

is absent in dry soil or ground where 

the latent heat of freezing or thawing 

is absent. 

Grim To Head Clay Mineral 

Section of Soil Science 

Congress 
URBANA, Ill, Nov. 28 Dr. 

Ralph E. Grim, of the Illinois State 
Geological Survey, has accepted 
the invitation of Professor C. H. 
Edelman, of Holland, to serve as 
vice-chairman of the Section of 

Clay Minerals for the Fourth 
International Congress of Soil 
Science. Professor Edelman is 
Chairman of the Organizing Com- 
mittee of the Congress, which will 
be held in Amsterdam, Holland, in 
July, 1950. 

Dr. Grim is Head of the Survey’s 

Division of Clay Resources and 
Clay Mineral Technology and Re- 

search Professor in the Depart- 
ment of Geology, University of 
Illinois. Dr. Grim is well-known 
internationally for his research on 
clay minerals and on the use of 

clay minerals in ceramics, soil 
mechanics, the petroleum industry 
and other industries. 
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Earth Science Abstracts 

[Selected articles on the earth sciences, appearing in current scientific 

publications, are abstracted here for the convenience of our readers. ] 

PALEONTOLOGY 

THE AGE OF 

PROBOSCIDIAN BONES NEAR SILVER- 

TON, OREGON. 

E. L. 

(Oct. 

Henry P. Hansen and 

Packard. Ecology, Vol. 30, No. 4 

1949), pp. 461-468. Mammoth 

bones discovered in 1946 represent the 

richest find of proboscidian bones yet 

The 

10,000 

reported from this area. author 

arrived at an age of 

little 

them by (1) the 

years oI 

probably a less for these bones 

by dating thickness 

of the 

rate of deposition; (2) 

overlying sediments and their 

the ty pological 

and the succession of the sediments 

stratigraphic postion of the pumice; 

and (3) the stratigraphic position of 

the bones in relation to the xerother- 

mic interval. 

* ° 

LAST SURGE OF THE NAUTILOID 

A. K. Miller. Evolution. 

1949), pp. 231-238 
the Cambrian, the 

rapidly 

CEPHALOPODS 

Vol. 3, No. 3 (Sept. 

Appearing late in 

during the 

Middle 

from 

nautiloids evolved 

Ordivician, climaxing in the 

The ammonoids evolved 

the 

Silurian 

them in Lower Devonian and be- 

came extinct in the Upper Cretaceous, 

soon followed by the eruptive evolution 

of the The 

disappearance of the 

nautiloids causes of the 

ammonoids and 

the dwindling of the nautiloids are 

unknown. 

“ 

ALEOGEOLOGY OF THE PANHANDLE 

OF TEXAS Robert Roth. Geol. Soc. 

America Bull., Vol. 60, No. 10 (Oct 

1671-1688. 

and 

The sedimentary 

the 

cTross-Sec- 

1949), pp 

sequence facies changes in 

subsurface are shown by 

tions. The stratigraphic column is 

TERRESTRIAL 

divided 

the 

into 13 

areal 

geologic subdivisions, 

distribution of each 

shown by a paleogeologic map. 

being 

SUBMARINE GEOLOGY 

NORTH ATLANTIC HYDROGRAPHY AND 

THE MID-ATLANTIC RIDGE. Ivan 

Tolstoy and Maurice Ewing. Geol. Soc. 

America Bull., Vol 60, No. 10 (Oct 

1949), pp. 

types of 

1527-1540 

topography 

Two very distinct 

characterize the 

Mid-Atlantic Ridge: (1) The Terraced 

Zone, a succession of horizontal flat 

stretches from 2500 to 1600 fathoms, 

found along both flanks at the 

the 

The Main 

Range, a succession of parallel moun 

tain NE.-SW.., 

1600 much 

cluded 

Ridge 

They 

African coast. (2) 

same depths. recur off 

northwest 

trending above 

Not 

the origin 

ridges 

fathoms. can be con- 

of the Ridge 

The deeper the North 

Atlantic Bermuda 

the Azores are occupied by a conspicu- 

flat 

about 

sections of 

and 3asin between 

ously plain at 2900 fathoms, 

* ° 

TOPOGRAPHY OF SUB- 

MARINE CANYONS REVEALED BY 

DIVING. Francis P. Shepard. Geol. Soc. 

America Bull., Vol. 60, No. 10 (Oct 

1949), pp. 1597-1612. 

La Jolla north of 

Calif., 

Vertical 

narrow 

The Scripps and 

canyons, San Diego 

were investigated by diving 

rock 

sediment- 

and overhanging walls 

tributaries, and 

floors found 

that the 

due to moderate lowering 

that the 

were excavated by streams, the heads 

the fill removed from 

time to time by mud flows 

found. 

covered canyon were 

Evidence shows topography 

could not be 

of sea level, and canyons 

being filled and 

No strong 

currents were 
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PETROLOGY 

HAWAIIAN PETROGRAPHIC PROVINCE 

Gordon A. Macdonald. Geol. Soc. 

America Bull., Vol. 60, No. 10 (Oct 

1949), pp. 1541-1596. Olivine basalt is 

the parent magna of the Hawaiian 

Islands. It is concluded that other 

rock types were derived through crystal 

differentiation. of these 

and from Pacific islands 

suggest essential uniformity of parent 

and petrogenic 

the Pacific 

described, 

Comparison 

rocks other 

magma processes 

Rock 

the 

relation- 

their 

Basin. 

well 

throughout 

types are as as 

structural 

rocks and 

distribution and 

of the 

genesis. 

ships petro- 

* + 

WISSAHICKON 

DELPHIA, 

Weiss. Geol. 

60, 10 

The structure 

SCHIST AT 

PENNSYLVANIA. 

Soc. 

(Oct. 

PHILA- 

Judith 

America Bull., Vol. 

1949), pp. 1689-1726. 

petrology, and 

of this 

correlated 

No. 

meta- 

morphic 

recorded 

originally 

zones type area 

The 

composed 

are 

and schist 

was sediment a 

of sandy, shaly, and arkosic layers of 

varying thickness and composition, 

which has been completely recrystal- 

lized and highly deformed during 

regional metamorphism The rock 

structure is believed to be that of an 

abnormal synclinorium produced by 

compression. 

URANIUM RESOURCES AND 

RADIOACTIVITY 

The following abstracts are reprinted in part 

from Nuclear Science Abstracts, Vol. 3, Nos. 5- 

10 (Sept. 15 - Nov. 30, 1949), by permission of 

the U. S. Atumic Energy Commission Technica] 

Information Branch, Oak Ridge, Tenn.] 

ON THE DISTRIBUTION OF RADIO- 

ACTIVE MINERALS IN A GRANITE. 

René Coppens. Compt. Rend., Vol. 228, 

pp. 1218-1220 (Apr. 4, 1949) ‘in French). 

The study of the radioactivity of a 

Brittany granite has resulted in a 

complete determination of the radio- 

activity present. The ratio of the con- 

centration of thorium to that of urani- 

um was determined as approximately 

2.8 using the relationship between the 

concentration of these elements and 

the number of beta particles in a 

particular range which were detected. 

The lack of uniformity in the distribu- 

tion of the radioactivity within the 

crystal is noted. 

RADIOACTIVITY OF OCEAN _ SEDI- 

MENTS. VII. Rate of deposition of 

deep-sea sediments. Wm. D. Urry. 

Jour. of Marine Research, Vol. 7 (1948), 

pp. 618-634. The rate of sedimentation 

can be determined from the radium 

content of the sediments, since varia- 

in radium content occurred 

the establishment of radio- 

active equilibrium in deep-sea deposits. 

function of 

time (for the past half-million years) 

are reported for red clay, globigerina 

tions 

during 

Rates of deposition as a 

ooze, foraminiferal marl, glacial 

marine deposits, and calcareous blue 

mud. 

THE RADIOACTIVITY OF SEDIMENTS. 

E. N. Tiratsoo. Petroleum, Vol. 12, 

March 1949, pp. 61-65. The gamma-ray 

well-logging technique has established 

itself standard method of 

field investigation. This article 

scribes method of 

of 

laboratory 

oil 

de- 

es- 

rock 

deter- 

minations of radioactivity needed much 

larger amounts of rock. (See also 

Earth Science Abstracts, Sept. 1949). 

as a 

a laboratory 

the radioactivity 

Previous 

timating 

samples. 

2, 
~~ 

THORIUM IN WEAKLY RADIOACTIVE 

SUBSTANCES AND ROCKS. Arlette 

Hee. Ann. Geophys. Strasbourg Univer- 

site, Institut de Phys. du Globe, Vol. 

4, Pt. 3 (1948), pp. 30-59. The role of 

thorium in weakly radioactive sub- 

stances and rocks, and the variations, 

if any, produced by thorium in their 

radiation has been investigated. The 
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rocks studied included travertines and 

arkoses. Results suggested that radio- 

active prospecting would be aided by 

a knowledge of the permeability of 

rocks to radioactive gases. 

* 7° 

WHERE ARE URANIUM AND THORIUM 

STORED IN THE ARCHEAN BASE- 

MENT? Robert Schwinner. Geof. Pura 

e Appl., Vol. 14, Nos. 1-2 (Jan.-March 

1949), pp. 10-36 (In German). The 

author advances a theory which makes 

it possible to predict where prospec- 

ting for new deposits of uranium and 

thorium should prove successful. Ac- 

cording to this theory, such deposits 

occur chiefly where the equatorial and 

the meridional branches of the oldest 

primitive rocks systems cross one an- 

other. An outline of the earth’s 

Archean basement is included. 

Earth's Shape Pictured 

From Gravity Differences 

MADISON, Wis., Nov. 2 (Science 
Service) Two scientists at the 

University of Wisconsin are busy 
with computations which they 
hope ultimately will give the exact 

shape of the earth. 

Prof. George Prior Woollard, 
University geophysicist, and N. C. 
Harding, a graduate student, are 
correlating gravity measurements 
taken at different points on the 

globe by Mr. Harding and other 
graduate students during the sum- 

mer. 

Since the earth is of an irregular 
shape, being pumpkin - shaped 

rather than perfectly spherical, the 
pull of gravity varies by minute 

but measurable differences. From 
measurements of these differences 
recorded from many points on the 
earth’s surface, scientists will be 

able to make an exact model of 
the earth showing all its bumps 

and wrinkles. 

However, it will take many thou- 
sands of such measurements and 
long and painstaking correlation 
of them before this point is reach- 
ed. Prof. Woollard, who instituted 
the project in 1940, has traveled 
all over the northern hemisphere 

taking measurements. Mr. Hard- 
ing took readings at some 400 

different places throughout South 
America and Alaska on his ex- 
pedition this summer. 

Although the theoretical basis 
for relating earth size to varying 
gravitation has been know for a 
hundred years, it is only recently 
that the development of a portable, 
accurate gravimeter, the gravity 
measuring instrument, made ex- 
tensive field work possible. 

Changes In Mexican Mining- 

Tax Structure Listed 

WASHINGTON, Nov. 30 — Re- 

cent changes in the mining-tax 
structure of Mexico are summar- 
ized for the benefit of American 
interests importing minerals from 
that country in a publication re- 

leased today by the Bureau of 
Mines. The changes, the report 
Says, were made partly because of 
the devreciation of the Peso and 
partly to encourage small, mar- 
ginal operators. 

A free cony of Special Sunple- 

ment No. 31 to Volume 28, No. 5. 
Mineral Trade Notes, “Addenda to 
Mining Taxes in Mexico, prepared 

by J. Kellogg Burnham, genera! 
economic assistant, under the 

supervision of Horace H. Braun 
economic analyst, Industrial 
Engineering Section. American 
Embassv, Mexico City, Mexico 

may be obtained from the Bureau 
of Mines. Publications Distribu- 
tion Section, 4800 Forbes Street 

Pittsburg 13, Pa. 
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Research In Geophysics and Terrestrial 

Magnetism at the Carnegie Institution * 

The Geophysical Laboratory 

The investigations at the Geo- 
physical Laboratory are now fo- 
cused sharply on the formation 
and properties of rock-forming 
minerals with and without the 
presence of mineralizers, such as 
water, for the general purpose of 

understanding the complex pro- 
cesses by which the earth was 
formed. Of the many thousands 
of minerals that are known to the 
geologist, only a dozen or so are 
of any great consequence in the 
genesis of rocks; and in this limited 
class two, quartz and feldspar, 
occupy a pre-eminent position. The 
Laboratory, which in its earliest 
days logically gave primary at- 
tention to these particular miner- 
als, has now with vastly improved 
apparatus and techniques turned 
again to the study of some of their 
characteristics. 

Quartz has the interesting pro- 

perty of changing at 573° C. from 
one crystalline form to another. 
tecent measurements have shown 

that the transformation tempera- 
ture is not a fixed point as it was 
formerly believed to be, but may 
vary by nearly 2, which even at 
moderately high temperatures is 
readily measurable with modern 
precision thermometric devices. It 
appears that the variation in the 
behavior of different quartz speci- 

From the annual report of Dr. Van- 

nevar Bush, as President of the Carnegie 

Institution of Washington, for the year 

ending June 30, 1949. The annual meet: 

ing of the Board of Trustees was held 

in Washington, D. C., on December 9, 

1949 

mens is related to the conditions 
under which the quartz originally 
crystallized; and, therefore, that a 
further correlation of inversion 
temperature with geologic environ- 
ment will furnish a valuable clue 
to the temperature of formation 
of any given sample of quartz. 

Related information has been 
provided by the measurement on 
feldspars, which consist mainly of 
three different types depending on 
the predominance of lime, soda, or 
potash. In the work on hydro- 

thermal synthesis, it has been dis- 
covered that the sodic form, albite, 

may exist in either of two different 
modifications depending on the 
temperature of formation. Natural 

albite is usually of the low-tem- 
perature form, whereas that pro- 
duced synthetically hitherto has 
always been of the _ high-tem- 
perature variety. Other peculiar- 
ities in feldspars are understand- 
able through the discovery that the 
solid solution existing at elevated 
temperatures sometimes unmix at 
low temperatures, the extent of 
unmixing depending on the tem- 
perature. An X-ray technique 
permits ready determination of the 

composition of many feldspars. 
Further work is needed, yet al- 
ready the new method of study 
appears to make it possible to 
determine the temperature’ of 
formation of feldspar when any 
two feldspars are found together 
in a single place. Thus there is 
now a strong likelihood that both 
quartz and feldspar will provide 
realible geologic thermometers by 
which the temperature of past 
earth processes may be inferred. 
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The Department of Terrestrial 
Magnetism 

The Department of Terrestrial 
Magnetism has brought to success- 
ful conclusion a series of experi- 
ments focused on one of the few 
direct and clear-cut puzzles in 
geophysics, tht of the maintenance 

of the earth’s electric charge. 
Since the vayages of the Carnegie 
during World War I, it has been 
known that the earth always car- 
ries a rather large negative electric 
charge, shown by the electric field 
near the surface in fair-weather 
areas over land and sea. This 
charge is maintained despite a 
measured total air-earth current, 
summed up for all fair-weather 
areas, of 1500 amperes, flowing in 
the direction which tends to dissi- 
pate the charge. The suggestion 
was made in England more than 
twenty years ago that thunder- 
storms might supply the necessary 
reverse current, but it has never 
been possible to prove or reject 
this idea because of the _ tre- 

mendous variability of the air- 
earth currents observed beneath 
thunderstorms. 
When the staff of the Depart- 

ment of Terrestrial Magnetism 
resurveyed the status of knowledge 
of “the electric and magnetic con- 

dition of the earth and its atmo- 
sphere” in 1946, three conspicuous 
puzzles were selected as_ basic 

problems of primary significance, 
disregarding the point that each 
of these seemed at the time largely 
inaccessible to direct investigation: 

(a) What are the direct and in- 
direct causes, inside the earth, of 
the main part of the _ earth’s 

magnetic field? (b) What mech- 
anism supports and maintains the 

earth’s net electric charge? (c) 
What and where are the origins 
of cosmic-ray particles? One of 
these underlying problems, that of 
the earth’s electric charge, is now 

resolved with reasonable clarity, 

and important information on a 
second one, the origin of cosmic 
rays, was unexpectedly provided 
by the Department’s observations, 
reported two years ago, of sudden 
cosmic-ray increases accompany- 
ing solar flares and radio fade- 
outs. Since, in general, direct con- 
tributions toward the’ solution of 
fundamental puzzles, even when 
the basic questions are recognized 
and conspicuous, are the exception 
and not the rule in scientific work, 
these unexpected successes further 
encourage a policy which deliber- 
ately focuses attention on the 
formulation and attacking of basic 
problems even when they seem 
inaccessible. 

For years discussion has been 
aroused by the theory that the 
continents of the earth as we know 

them may have drifted from some 
earlier configuration to their pre- 
sent pattern, and, indeed, that they 
may still be imperceptibly moving. 
Studies of the direction of magnet- 

ization of rocks laid down in early 
epochs now show some promise of 

yielding evidence bearing on this 
question. There are rocks in the 
Blue Ridge Mountains near Wash- 
ington which are magnetized as 
though they had originally been 
laid down in South Africa. Possible 
instability of magnetic north and 
possible large-scaie local magnetic 
disturbances from electric current 

systems inside the molten earth 
will have to be reckoned with in 

any effort to explain why this is 
so. That effort certainly will also 

have to consider the hypothesis 
that the crust has moved with 
hespect to geographic north since 
the ancient epoch when _ these 

rocks were laid down. 
Studies by the Department on 

prehistoric changes in the direc- 

tion of the earth’s magnetic field 
the compass direction—hitherto 

made at specific locations in New 
England and under the Pacific 
Ocean, by determinations of the 
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residual magnetization of samples 
of clay and unconsolidated sedi- 
ments, were extended this year 
back into geological periods earlier 
than two hundred million years 
ago. This was done by making 
observations on a long series of 
sedimentary rocks. The unfolding 
of this story of ancient magnetism 
in recent years at the Department 
has been dramatic as it progressed, 
first in painstaking fashion back 
through twenty thousand years of 
the last glacial period, then leap- 
ing back one million years by 
measurements on ocean cores. 
This encouraged an expedition to 
the west, carrying the record back 
through eighty million years by 
measurements on rock samples 
collected in the region extending 

from South Dakota through many 
parts of the Rocky Mountains to 

the Cascades. 
This year the story rolls time 

back more than two hundred mil- 

lion years to a period prior to the 
folding of the Appalachian Moun- 
tains, by studies of sandstones 

found in Maryland and Virginia 
which were laid down more than 
three hundred and fifty million 
years ago. Studies of the direction 
of residual magnetization of rock 
samples taken from different 
portions of a fold show that the 
magnetic vectors in the different 
samples would be parallel if the 
folded rock were returned to its 
original flat condition. These “‘re- 

constructed compass directions” 

are found parallel to each other 
for locations 50 miles apart amid 
the folded rocks, although the 
vector found differs violently from 

the present compass direction. The 
complex magnetic pattern found 
in the folded rocks could not be 
produced by any possible ancient 

system of localized earth currents, 
but the parallel vectors in the 
original flat rocks might well be 

a record of the compass direction 
when the rocks were laid down 

in that ancient Silurian epoch, just 
as the varved clays of New Eng- 
land show the compass direction 
of twelve thousand years ago, and 
clay suspensions redeposited in the 
laboratory show the 1949 compass 
direction in Washington. 

Any conclusions on the problems 
suggested by the findings thus far 
made in this study will be un- 
justified until they are supported 
by long and comprehensive studies 
of similar and related rocks from 
widely distributed sites. In sup- 
port of the initial series of ex- 
ploratory observations required 
for this purpose, the Carnegie 
Corporation has made a special 
grant to the Institution, and field 
studies have been started at a 
series of locations from Alabama 
to Maine. 

It was hardly anticipated that 
studies of the prehistory of the 
earth’s magnetic field, in search of 
causes internal to the earth which 
could produce that field, would 
lead to these startling questions 
relating to motions in the earth 
during early Palezoic time. It is 
reasonable to expect that a highly 
complex but interesting picture 
eventually will be found in the 
magnetic pattern of these ancient 
rocks. It is reasonable also to ex- 
pect this magnetic pattern in part 
to be related to “secular variation 
foci’ which we believe are caused 
today by electric currents deep 
inside the earth. These special 
effects may have been much great- 

er in those ancient periods when 
the earth was younger and pre- 

sumably more fluid. In any event 
it will be interesting to follow 
the further development of these 
studies of such a delicate and 
intangible phenomenon as_ the 
compass direction and its varia- 
tions, through one age after an- 
other during the long sweep of 

geologic time. 
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“MINERALS AND MINERAL DE- 
POSITS. 

W. R. Jones and David Williams. 1949 

248 pp., 56 figs.; $2.00. (Oxford University 

Press, London) This pocket-size (4'4.x 

6'%.") volume contains a wealth of 

information on minerals, rocks, mineral] 

deposits, mineral exploration, and miner- 

al resources. Particularly outstanding are 

the chapters on the internal structure 

of minerals, economic mineral deposits, 

and the search for mineral deposits. Al- 

though such terms as wolfram, tinstone 

and zine blende (wolframite, cassiterite 

and sphalerite) might appear strange t 

the American reader, the authors usually 

mention the American names in the 

text and glossary when they differ fro: 

the English terms 
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“CLIMATE THROUGH THE AGES 
C. E. P. Brooks. 2nd Edition. 1949. 396 

(McGraw-Hill Book | 

Co New York). In this study of the 

yp., 39 figs.; $450 

climatic factors and their variations 

the author presents a comprehensive 

study of the numerous theories which 

have been brought forth to account for 

climatic changes An extended discus- 

sion on the theory of continental drift 

is of particular interest, as is the section 

on climates of the geologic past. Among 

the things added to this edition are Sir 

George Simpson's theory of variations of 

solar radiation and F. FE. Zeuner’s work 

on the astronomical causes of the suc- 

cession of glacial and_ interglacial 

periods 
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*FLUORESCENT 
MINERALS. 

Jack DeMent. 1949. 68 pp., 1 fig.; $1.50 

(Mineralogist Publishing Co., Portland, 

Oregon) In this interesting book, the 

author lists all of the known fluoresc- 

GEMS AND 

ent, ultraluminescent, infraluminescent, 

phosphorescent, and thermoluminescent 

minerals, Ultraviolet and X-ray sources 

are described The fluorescent gems 

and minerals are listed separately. The 

two lists are not cross-indexed with one 

another and there is no index to the 

book. A number « f typographical errors 

detract from the scientific value of the 

book, which is nevertheless an essential] 

publication for the mineral collector's 

library 

DIRECTORY OF GEOLOGY 
DEPARTMENTS OF EDUCA- 
TIONAL INSTITUTIONS IN 
THE UNITED STATES AND 

CANADA. 
Dorothy Johnson, Shepard W. Low- 

man, and John T. Rouse. 1949. 136 pp 

$1.50. (‘American Association of Pet 

leum Geologists, P. O. Box 979, Tulsa 1 

Okla.) This directory gives information 

on the staff, courses, course credits, and 

major requirements of 150 geology de- 

partments in the United States and 10 

in Canada This list includes. only 

schools that are known to offer a suf- 

ficient number of courses in geology t 

permit a student to major in this field 

It is based on the academic year begin- 

ning in September, 1948. (Attention might 

also be called to the Association's Di- 

rectory of Geological Material in North 

America by J. V. Howell and A. I. Levor- 

sen, 1946. 112 pp., T5¢ This publica- 

tions lists sources of maps, well infor- 

mation, aerial photographs, geologic pub- 

lications, books, reports, specialized serv- 

ices, etc.) 

* 

CERAMIC UTILIZATION OF 
NORTHERN KANSAS PLEIS- 

TOCENE LOESSES AND FOS- 

SIL SOILS. 
John C,. Frye, Norman Plummer, Russel 

T. Runnels, and William B. Hladik. 1949 
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76 pp., 3 pls., 10 figs.: $0.10. (Bulletin 82, 

Part 3, State Geological Survey of 

Kansas, Lawrence, Kansas). These wind- 

blown silt deposits constitute the most 

widespread ceramic raw material in 

Kansas. They are used as raw material 

for brick, tile, and both light and heavy 

ceramic aggregates. 

a 

GEOLOGY AND GROUND- 
WATER RESOURCES OF 
PAWNEE AND EDWARDS 
COUNTIES, KANSAS. 

Thad G. McLaughlin. 1949. 190 pp., 9 

pls., 12 figs.: $0.25. (Bulletin 80, State 

Geological Survey of Kansas, Lawrence, 

Kansas). Outcrops range in age from 

Cretaceous to Recent. The _ principal 

valleys and the adjacent areas are 

underlain by alluvium and terrace de- 

posits, and the large area lying south of 

the Arkansas Valley is covered by dune 

sand. The ground water is generally 

hard. Well records and logs are included. 

A 

SAND AND GRAVEL RESOURCES 
IN NORTHERN OHIO. 

William H. Smith. 1949. 24 pp., 1 map; 

free. (Report of Investigations No. 6, 

Geological Survey of Ohio, Columbus, 

Ohio). The geological distribution of 

sand and gravel deposits is discussed in 

detail. Glacial features are briefly de- 

scribed. A map of the glacial deposits 

of Ohio showing the principal sand and 

gravel producers in northern Ohio is 

included with this report. 

* 

WAKEHAM LAKE AREA, SAGU- 
ENAY COUNTY. 

Jacques Claveau. 1949. 58 pp., 18 pls., 

2 figs., 2 maps; free. ‘Geological Report 

37, Quebec Dept. of Mines, Quebec). The 

consolidated rocks of the area are Pre- 

One-half of the area is 

occupied by sedimentary rocks, about 

Cambrian 

one-third by gabbro, and the remainder 

by granite. The granite forms two stocks 

one along the northern boundary of the 

sheet, the other in the southwestern 

corner. Chalcopyrite deposits were found 

at several points 

UPPER ROMAINE RIVER AREA, 
SAGUENAY COUNTY. 

Jacques Claveau. 1949. 36 pp., 20 pls., 

1 map; free. (Geological Report 38, 

Quebec Dept. of Mines, Quebec). The 

exposed consolidated rocks of this area 

are Pre-Cambrian. The bedrock consists 

of large masses of anorthosite and 

granite. Appreciable amounts of ilmen- 

ite are present, in places, in the anorth- 

osite. 
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lete course is only $1.00 A beginner's 
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Mineral Enterprises 
An attractive display of reasonably 

priced mineral specimens may be 

found at our office in downtown 

Boston. 

We feature a complete line of 

Mineralight lamps, including the 

new SL series, and supplies. 
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4:00 P. M. Saturday—11:00 A. M. 

to 4:00 P. M. Other hours by ap- 

pointment (Call CApitol 7-1026). 

Mineral Enterprises 
2 Scollay Sq., Boston, Mass. 
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Rock-A-Teer’s roughing attachment, adjustable 
pulleys, sphere lapping tubes, dopps and dopp 
holders, improved transfer ‘‘V'' block, hardness 
testing wheels, supplies, etc 

FOR THE FINEST IN LAPIDARY EQUIPMENT IT’S 
ROCK-A-TEER 

ORDER DIRECT OR CONTACT YOUR DEALER 
Free Literature on Request 

ROCK-A-TEER ENTERPRISES 
4705 W. EDISON RD., SOUTH BEND 19, IND. 

Dealers & Distributors write for attractive discounts 
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From the German 

Precious Stone Center: 
Collection of 20 rough Gemstones 

$3. postpaid, duty free. Remit 
by dollar bills. Also gemological 

instruments, microscopes, spectro- 

scopes, etc. 

G. O. WILD 
IDAR-OBERSTEIN 2, 

RHINELAND, GERMANY 

ww 

INDIAN RELICS 
4 VERY FINE ANCIENT INDIAN 
ARROWHEADS, $1.00; 4 tiny 
perfect bird Arrowheads, $1.00; 1 

Ancient Stone Tomahawk, $1.00; 

2 Flint Skinning Knives, $1.00; 1 
Large Flint Hoe, $1.00; 2 Spear- 

heads, $1.00; 10 Arrowheads from 

10 states, $1.00; 10 Fish Scalers, 

$1.00; 10 Hide Scrapers, $1.00; 4 

Perfect Saw edged Arrowheads, 
$1.00; the above 11 offers, $10.00 

Postpaid. List free. 

KIRBY, ARKANSAS 

INSPECT srs oo. 
2 - ned : ee ne ec 

BUHL HANDI-SCOPE — Pocket-size 20-power 
microscope for detailed study of gems and 
geological specimens Large, undistorted 
field, no special illumination required. Fine- 
focusing adjustment permits depth inspection 
of transparent materials. Price $4.95, postpaid 

BUHL TRIPLET — Indispensable to collectors 
and cutters. Highest quality 14-power triple 
lens gives brilliant, color- 
erfect image of gems 
istortion-free field for 

checking facets, surfaces, 
etc. Price: $11.50 post- 

Buhl Optical Company 
Desk C-7, 1009 Beach Ave., Pittsburgh 12, Pa. 

Frank Lyman 
Sells fine sea shells. All are scien- 

tifically labelled and _ classified. 

Publisher of “Shell Notes”. Write 

frank Lyman, Lantana, Florida. 

CRCCCORCCRROERECREEE EES RERCEREROCCRCCERCOREREEECECOCECOCCERCERECORER REECE RE EEE 

LAPIDARY SERVICE 
Cutting of facet or cabochon stones from 
your rough. Recutting & polishing of all 
gem stones 
A complete stock of gem stones for your 
collection or jewelry. Featuring beautiful 
Australian Opa] and synthetic Rutile at 
new low prices. 

ACE LAPIDARY CO. 
P. O. Box 67, JAMAICA, N. Y. 

MINERAL NOTES 

AND NEWS 
Devoted to the study of minerals and 
the activities of Mineral Societies. The 
Official Journal of The California Fed- 
eration of Mineralogical] Societies. 
Subscriptions $1.00 a year (foreign, 
$1.50 a year); single copies, 10. Special 
reduction to Society members. Ad rates 
on application 

Paul VanderEjike, Editor 
Route 5, Box 177 

BAKERSFIELD CALIFORNIA 

NOTHING BUT 

NATURAL HISTORY 

IN LAYMAN’S 

LANGUAGE 

Frontiers - Five Times a year 

3 years (15 issues) $4.00 

Published by 

The Academy of Natural 
Sciences 

19th and PARKWAY 
Philadelphia 3, Pa. 
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come URANIUM PROSPECTING WITH 
~  M-SCOPE GEIGER COUNTER 

16 Page FREE LITERATURE 
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* Rate Meter * Flash Indicator 

* Weight 5 Pounds * Headphones 

* Beta-Gamma Shield * Low Battery Cost 
* Ultra-Sensitive * Accurate 

PRICES $97.50 Up 
TIME PAYMENT PLAN 

FISHER RESEARCH 
LABORATORY, Inc. 

Palo Alto, Calif. 1961-63-65 University Ave. 
ML Ln hn Me Mn Mi Mi Mi Mi Mi te Mn Mn Mi Ma hn hn hn hn hn hh ni Mn 

——— | hain ‘ ‘ ‘ 5 ‘ ‘ 5 ‘ ‘ ) ‘ ‘ ‘ $ ‘ ) 

ANNOUNCING 

A NEW FREE CATALOG! } 

UNLIMITED catalog a com- 

prehensive listing of hundreds of 

select mineral specimens, includ- 

ing fluorescent minerals, faceting 

32 Pages packed full of helpful Lapidary Inst- 
ructions...Should be inevery rock nuts library. 
Plus complete information on the famous 

Hillquist line of Lapidary Equipment including 

Hillquist Compact Lap Unit, Hillquist |6° Rock Saw, 

Hillquist Trim Saw, Hillquist Auto Feed Hillqurst 

Gem Dr & Hole Saw, Hi! quisr Facetor, Hillquist 
Drum Sanders & Hillquist Diamond Saws 

Le Send NOW to 

EQUIPMENT CO. 
1545 W. 49 ST. *SEATTLE 7, WASH. 

" WATIONS LARGEST MFGRS OF Fin€ LAPIDARY EQuiPmeENT “* 

and cabochon materials, and ore 

minerals. 

This catalog is in loose leaf form, 

enabling you to slip in new pages, 

as they arrive. 

MINERALS UNLIMITED 
Scott J. Williams 

David B. Grigsby 

1724 University Avenue 
TREASURE and MINERAL 

LOCATORS 
Geiger - Counters 

FOR URANIUM-ORES 

Credit Plan 

Free Literature 

FISHER RESEARCH 
LABORATORY INC. 

Palo Alto, Calif. 

Berkeley 3, California 

oo) Role) lodote)] Re) 835 
For study in class or home — Geologic 
interpretations of National scenic won- 
ders in beautiful Natural Color! Send 
$1 TODAY for Trial offer — 3 MOUNTED 
2"' x 2"* SLIDES postoaid. 

Ty catalog ~ ~ DEPT. 1 

Heald-Robinson 112 E. Lemon 
Monrovia, Californ 

FREE 24-paege 
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BURMINCO 
Are You Interested In 

Rare Mineral Specimens ? 
Gem Materials ? 
Fine Fluorescents ? 
Showy Cabinet Speciments ? 

Some of our recent offerings: 

Morganite, Beryl Crystals, 
Famatinite, Melanovanadite, 

Percylite, Hewettite, Codazzite, 
Quisqueite, Stolzite, Topaz, 
Lawsonite, Patronite, Pascoite, 
Cerargyrite, Cornetite, Curtisite, 
Paravauxite, Tennantite, Triplite, 
Fluorescent Calcites, etc. 

Then write for our free, con- 
tinuously up-to-date catalog. 

BURMINCO 
128 S. Encini‘as Monrovia, Calif. 

Open 9 A.M. to 9 P.M. Closed Tuesdays 

BACK ISSUES OF 

The Earth Science Digest 
The following back issues of the Earth 

Science Digest are now available 

Oct. 1946 $0.50 July 1948 0.25 
Nov. 1946 0.30 Aug. 1948 0.25 
Jan. 1947 0.30 Sept. 1948 0.25 
Feb. 1947 0.30 Oct. 1948 0.25 
Apr. 1947 0.30 Nov. 1948 0.25 
May 1947 0.30 Dec. 1948 0.25 
June 1947 0.30 Jan. 1948 0.25 
July 1947 0.30 Feb. 1949 0.25 
Aug. 1947 0.30 Mar. 1949 0 25 
Sept.-Oct. 1947 1.00 Apr. 1949 0.25 
Nov. 1947 0.30 May 1949 0.25 
Dec. 1947 0.30 June 1949 0 25 
Mar. 1948 0.35 Tuly 1949 0 25 
Apr. 1948 0.25 Aug. 1949 0.25 
May 1948 0.25 Sept. 1949 0.25 
June 1948 0.25 Oct. 1949 0.25 

The Earth Science Digest 
Revere, Mass. 

BARGAIN 
SPECIALS 

MOSS AGATE SLABS. Beautiful 
shades of pink and yellow moss 
with some white. Slabs only at 

$1.00 each. 

PETRIFIED WOOD. Small pieces of 
Arizona’s most colorful woods. 
Some picture pieces. Assorted 
colors at $1.25 lb. postpaid. 

BRAZILIAN SPECIAL. Small speci- 
mens of quartz with tourmaline, 

quartz with lepidolite, tourmaline 

and  lepidolite, muscovite, etc. 
These must be seen to be ap- 

preciated. 15 assorted specimens 
$1.10 postpaid. 

ONLY 

THE 

BEST VIOLET L. LUOMA 

POLISHED SPECIMENS 
OF DIFFERENT MATERIALS 

25¢, 50¢ and up 
obsidian, turritella, 
etrified wood, et tc 

NO ORDER LESS THAN §2.00 

Write for List 

E. CAILLAND 
3642 Gardenia Ave., Long Beach 7, Calif. 

Agate, jasper, 

~~ Twewewewewerewerweww.,. 
li i 

GOLD COINS WANTED 
Of Numismatic Value Only 
48-page U. S. Coin Value Guide $ .50 
25 Indian Head Cents 1.00 
25 Different Foreign Coins 1.00 

Royal Coin Company 
DEPT. | 

2 Scollay Sq., Boston, Mass. 

| > > 4 

MAL AA 

CRAFTSMANSHIP 
A monthly paper of special in- 
terest to gem—and metal-workers 

who wish to sell their finished 
products. In addition to general 
articles about crafts and craft 
clubs, CRAFTSMANSHIP features 
a regular Market Place column 
listing dealers who purchase craft- 
wares for resale. Annual subscrip- 

tion is $1.50 Address: CRAFTS- 
MANSHIP, Dept. E, Post Office 
Box 160, Wall Street Station, New 
York 5, New York. 

PPP PAPA ens 
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GEM ROUGH| {| iccton"* 
Headquarters: Peekskill, N. Y., U.S.A 

HIDDENITE: from Brazil. Green spodumene Organized in 1928 for the increase and 
dissemination of mineralogic knowledge. 
Membership in the Association is open 

> 

High refraction Yellowish-green in color 
will cut flawless faceted gems In 1 to § 

ram _ pieces @ $3.00 per gram to all persons of good standing in their - P. to al i 
AQUAMARINE . ‘tom - Ln & hy = respective communities, and who are 

possessed of a sincere interest in mat- 
fine faceted gems, from 21/2 to 6 gram pieces ters mineralogic 
@ $225 per gram. The above materia! is . Duss $9.00 « vear 

= — to 10 ——— “e $1. Sapo ty Some Advantages Of Membership — 

CARNELIAN AGATE: from Brazil. Banded, oS = ae 
prowni on en ag nl --“e- magazine. (2) A member's identification 
es mn. = b —— — y IE. _ Rech card that secures the privileges of many 
ceuhens — a er "eieiee Yr or mines, uarries, clubs, societies, mu- 
ae as ac — - om —s q seums, libraries. (3) The right to parti- 

BOULDER OPAL: from Queens! and Australia a Fm hn (4). The —. 

— ae oe. ee pmo — display a certificate of membership and 
mateis. Makes colesiel tntesesting pendent to place after their names a designation 
pieces and low cabochons, exquisite cabinet indicating their membership or to ad- 
specimens. Slabs from /, sq. inch to 2/2 sq. vertise membership on_ stationery, etc. 
inches. From SOc to $4.60 per slab dependine (5) The distinction and the prestige which 
upon fire. ; ; comes from membership in the world’s 

; a largest mineralogical society. 
Are you on our mailing list? Do you have ae i Ont i tl a a ate a. aa: Oo 

eur catalog which contains the following 19 
listed items, 30 varieties of gem rough, slabs 
and blanks, synthetics, ring mountings, pratt! ROCKS AND MINERALS 
books, tools and abrasives, gem and ring ASSOCI TION, oo. ES, 
cases, if not write for it IT’S FREE. Peekskill, 

All prices F.O.B. N. Y. C. Satisfaction I pts to join the Association 

guaranteed — money refunded Please enrol] me as a member for 

TECHNICRAFT LAPIDARIES years for which Bie om 
CORPORATION —.. oe cian 

IMPORT-EXPORT ADDRESS 
3569 BROADWAY NEW YORK 31, N. Y. 
STE £ iia 

(Please print or write piainly) 

et: ng wa Celene a Mention The Earth Science Digest 
ill pay 40c each for copies in good con- E . 

Shen of te bibeeien lan Does Oe When Answering Advertisements 
September 1946 March 1947 September- 

October 1947 Gertrude Roberts, The Earth 

Science Digest, Revere, Massachusetts. 

The only fully automatic Gem Drill 
on the market. Drills the finest 

holes at high speed. Exclusive 
automatic ramrod action prevents 

core from plugging drill tube. Also 
saws holes, discs, buttons from 

1/2 to 1-1/2 in one minute or 

less. Nothing else like it at any 

price. Write for folder to 

Gf UY 
— ‘toumment company ime. 

1545 West 49th St., Seattle 7, Wash. PATS. PEND. 
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Now In Press 

THIS EARTH 
OF OURS 

By CALEB WROE WOLFE 

Professor of Geology, 

Boston University 

Extensive experience with the aim 

and teaching of Liberal Arts sub- 

jects plus an understanding of the 
student interests and _ available 
time have resulted in this unique 

textbook of geology by Dr. Caleb 
Wroe Wolfe, Chairman of the Geo- 
logy Dept. at Boston University. 
In this new textbook, which in- 

cludes both physical and historical 
geology, the author has omitted 

extended details and all material 
which the beginning student need 

not master. 

Each geologic concept is well 
illustrated, with thorough explana- 

tions accompanying each illustra- 
tion. 

The philosophical aspect of geology 
and its unsolved problems are 
emphasized. 

Historical geology is treated (first 

from the point of view of the 

history of the continent, and then 

according to the history of life. 

It is written for the beginning 

student and is particularly appro- 
priate for a first year Liberal Arts 
course in geology. 

JANUARY 1950 

ABOUT 300 PAGES $4.00 

To reserve your copy, please send 

your order now. 

Teachers: A limited number of ex- 
amination copies will be available. 

DEALERS’ INQUIRIES ARE INVITED 

THE EARTH SCIENCE 
PUBLISHING COMPANY 

REVERE, MASS. 

IHAUUUOTOOUE QUANTA 1545 WEST 49TH ST., SEATTLE 7, WASHINGTON 

Does Everything... 

*without motor. 

COMPARE! 
@ Put the Hillquist Gemmaster beside any lapidary 
machine — cheaper, flimsy “gadgets” or units that 
sell at twice the price. Compare construction! Com- 
pare ease of operation! Compare how much you 
get for your money and you'll say, “I'll take the 
Gemmaster!” 

Here is a worthy companion for our larger and 

more expensive Hillquist Compact Lapidary Unit. 
Tho smaller in size, the Hillquist Gemmaster has 
many of the same features. It’s all-metal with spun 
aluminum tub. You get a rugged, double-action rock 
clamp, not a puny little pebble pincher. You get a 
full 3” babbitt sleeve bearing and ball thrust bear- 
ing. You get a big 7” Super Speed diamond saw 
and all the equipment you need to go right to work. 

USES ALL ACCESSORIES 
You can use all the regular Hillquist accessories 
with the Gemmaster: The Hillquist Facetor, Sphere 
Cutters, Laps, Drum and Disc S=nders, etc. 

WRITE FOR FREE CATALOG 

1 COMPLETE, READY 10 USE! YOU GET All THIS-4 
| a _— > 4 

BIG 7° Diamond Saw + 6” x 1” Grinding 
Wheel + 6” Felt Buff + 6” Backing Wheel 

a 6 Disc Sander + Double-action Rock S LA 
} Clamp «+ Oil Feed Cup + Water Feed 
§ Hose & Clamp + Dop Sticks & Dop Waxe 
p Polish, Compound, Etc. 
-——— S&S we ww we Vw ew ww ew ew ew ew eK ee -=_ 

BUILT FOR LONG SERVICE! 
No other low-cost lap unit 

; 

LE on EQUIPMENT CO. wc 
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Distinctive McGRAW-HILL Books 

INTRODUCTION TO HISTORICAL GEOLOGY 
By RAYMOND C. MOORE, University of Kansas. 542 pages, $5.00 

In this text a universally recognized authority presents an exceptionally read- 

able, well-organized account of the important features of earth history, in- 

cluding evolution of plants and animals by fossils. Avoiding technical term- 
inology, the author makes clearly understandable how observed geologic 
features furnish a record of past conditions and events. Emphasis throughout 
is on deductive reasoning; explanations of cause-to-effect relationships are 
substituted for dogmatic statements. Illustrations are numerous and well 
selected. 

PHYSICAL PRINCIPLES OF OIL PRODUCTION 
By MORRIS MUSKAT, Gulf Research and Development Company, Inter- 
national Series in Pure and Applied Physics. 922 pages, $15.00. 

Formulates and correlates present information concerning the physical 
principles and facts underlying the mechanics of oil production. The book is 
designed to stimulate and encourage further research study, clarify many 
aspects of the subject, and to improve the correlation between laboratory 
theories and ‘field observations. 

SEQUENCE IN LAYERED ROCKS. A Study of Features 

and Structures Useful for Determining Top and Bottom or 

Order of Succession in Bedded and Tabular Rock Bodies 
By ROBERT R. SHROCK, Massachusetts Institute of Technology. 507 pages, 
$7.50 

The first treatment of its kind, this new book contains extensive descriptions 
and illustrations of all the common and many of the uncommon features in 
rocks that can be used by field geologists to determine the tops and bottoms 

of folded beds and layers. The text is generously illustrated with 500 line 

drawings and more that 150 photographs, most of them original. 

GEOLOGY, Principles and Processes. New 3rd edition 
By W. H. EMMONS; GEORGE A. THIEL, University of Minnesota; CLINTON 
R. STAUFFER, California Institute of Technology, formerly of the University 
of Minnesota; and IRA S. ALLISON, Oregon State College. 502 pages, $4.50 

Here is a revision of a successful text for college students. Some minor changes 
in arrangement have been made and new material added. In simple but 
technical style, the authors present the fundamental concepts of physical 
geology and give the student a scientific view of the processes that operate 
on and in the earth. New emphasis is placed on the interpretation of land- 
scape and geologic structure as seen from the air, with many of these aerial 
views described. 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, Inc. 
330 WEST 42nd STREET NEW YORK 18, N. Y. rom oo oo om oo on on on om oe om sm sm om sm sm yn i dul 
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SUPERB GOLDS | | 
We are pleased to announce the purchase of a magnificent collec- 

tion of crystallized native GOLD specimens that will be of special 

interest to mineral collectors and museums. The collection con- 

sists of superb specimens of 

CRYSTALLIZED GOLD 

GOLD IN QUARTZ 

CRYSTALLIZED WIRE GOLD 

GOLD NUGGETS 

We have prepared a special illustrated listing of a portion of this 

remarkable collection and we suggest that you write for a copy 

if you have not already received one. 

Coming Soon 

THE EIGHTH 

EXHIBITION and SALE 

OF 

SPEIER EERIE LOLOL I AERO BOE BPE PAE BIBS: 

So 

Fine Mineral Specimens 

Watch for our next month's advertisement for details 

SCHORTMANN’S MINERALS 

EERE EELEEBEEB EEE LBB ELBE BEER 

— 

| 10 McKINLEY AVENUE EASTHAMPTON, MASS. 
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